In the last decades, prevalence of non-communicable diseases (NCDs) has escalated in Nepal. This study reviews existing evidence on the burden of non-communicable diseases in Nepal using the framework developed by Arksey and O'Malley for scoping reviews. A total of 110 articles were identified from database searches, and four from additional searches. The titles and abstracts were reviewed using predetermined screening criteria. We limited our search to existing literature in English language and included all studies regardless of year of study. Both observational and interventional studies were included. Studies conducted outside Nepal and studies not reporting prevalence of NCDs were excluded. Additionally, we searched reference lists of included publications. All previous reports of Step Wise Surveillance to NCDs (STEPS Surveys) were included in the review. Finally, a total of 60 articles were included in this review. Limited studies on population-based prevalence of mental illness, chronic respiratory diseases, cardiovascular diseases, and road traffic accidents were found. There were limitations in the studies related to generalizability due to small sample sizes, non-random sampling and lack of studies from certain region of country. Nevertheless, high prevalence of hypertension and diabetes was found. Similarly, hospital-based studies reported high burden of cardiovascular diseases among outpatient contacts. Population-based cancer registries do not exist in Nepal. However, existing studies report 8,000-10,000 cancer deaths annually in Nepal. The most common cancer site in males was the lung, followed by the oral cavity and gastric, while the first three in females were cervix uteri, breast and lung. Prevalence of psychiatric morbidity was also high. Despite alarming burden of NCDs, the country's response is weak. Nepal needs to build non-communicable disease programmes with focus on disease prevention and management as well as awareness activities in urban and rural settings at community level.
Background
Globally, non-communicable diseases (NCDs) accounted for 68 % of all deaths in 2012; 74 % of these deaths occurred in low-and middle-income countries (LMIC) [1] . Epidemiological transition of disease in LMIC, communicable and non-communicable, and demographic changes with an ageing population is changing health priorities in LMICs. Along with globalization, risk factors of NCDs have also been globalized. Globalization and urbanization has fostered the rate of physical inactivity [2, 3] , increased the marketing of tobacco and alcohol [4] and has changed the food cultures, consumption and dietary pattern [5] . In addition to that, wide disparity in access to health services and increase in out-of-pocket expenditure to health care is increasing in LMIC [6] , with Nepal being no exception.
Nepal, a small Himalayan country, had a high prevalence of communicable diseases a few decades ago; now the country has higher age-standardized death rates and disability-adjusted life years from NCDs than communicable diseases (CDs) [7] . In Nepal, NCDs account for more than 44 % of deaths and 80 % of outpatient contacts. Nearly one third of the population has hypertension [8] and 15 % has diabetes [9] . Chronic obstructive pulmonary diseases (43 %) are the most common NCDs among outpatients followed by cardiovascular disease (40 %), diabetes mellitus (12 %) and cancer (5 %) [10] . Furthermore, earlier studies have reported a higher level of alcohol and tobacco use in Nepal [11] [12] [13] . Rapid urbanization, change in dietary patterns, behavioural factors and major improvements in prevention of maternal and child health to raise life expectancy are all factors contributing to shift disease patterns in Nepal [14] .
Recently, Nepal has taken steps in the control of NCDs through the ratification of a national policy in 2009, and a strategy and plan of action in 2014 for prevention and control of NCDs [15, 16] . Implementing such policies into practice requires knowledge of the burden of NCDs and a national registry system to monitor NCDs does not exist in Nepal. Moreover, there are no available nationwide prevalence studies on NCDs. Thus, documentation of available evidence from existing studies will serve as an information base which the policy makers and program planners can use in decision making and program planning. This study reviews the burden of NCDs in Nepal.
Methods
A scoping review was conducted using the Arksey and O'Malley framework [17] . A review framework was prepared by a team of experts to develop the overall study protocol, including identification of search terms and databases. The review included the following five key phases: (1) identifying the research question, (2) identifying relevant studies, (3) selecting studies, (4) charting of data, and (5) collating, summarizing, and reporting results [18] .
A search was conducted primarily on online Medical Literature Analysis and Retrieval System (MEDLINE) using a combination of medical subject headings (MeSH); 'Nepal' as MeSH major topic and 'prevalence studies' and individual diseases and risk factors as subject headings. The search terms for the review included a combination of: 'Nepal'; 'noncommunicable diseases'; 'non-communicable diseases'; 'hypertension' , 'diabetes'; 'hyperglycemia'; 'obesity'; 'overweight'; 'cancer' , 'mental illness'; 'depression'; 'kidney'; 'renal'; 'liver'; 'trauma'; 'injuries'; 'injury'; 'risk factors'; 'tobacco'; 'smoking'; 'alcohol'; 'physical activity'; 'vegetable'. The search terms used in this study is given in Additional file 1. This framework was adapted from an earlier study in Uganda [19] . Additional searches were done in Google Scholar. We obtained 110 papers: cancer/neoplasms (16), hypertension (21), cardiovascular diseases (3), diabetes/hyperglycemia (31), chronic respiratory diseases (4), mental illness (3), road traffic accidents (RTA)/wound injuries (7) and risk factors (25) . The titles and abstracts were reviewed using predetermined screening criteria. We limited our search to existing literature in English language and included all studies regardless of year of study. Both observational and interventional studies were included. Studies conducted outside Nepal, studies not reporting prevalence of NCDs were excluded. Additionally, we searched reference lists of included publications. All previous reports of Step Wise Surveillance to NCDs (STEPS Surveys) were included in the review [11] [12] [13] . Finally, a total of 60 articles were included in this review: cancer (11), hypertension (12), cardiovascular diseases (3), diabetes (15), chronic respiratory diseases (4), mental illness (2), road traffic accidents (4) and risk factors (9) . Limited studies on population-based prevalence of mental illness, chronic respiratory diseases, cardiovascular diseases, and road traffic accidents were found. The studies had limitations including difficulties in generalizing on the basis of small sample studies, non-random sampling and lack geographical representativeness of the studies. A detailed flow chart of the studies is shown in Fig. 1 .
The findings have been divided into eight sections. Cardiovascular diseases, chronic respiratory diseases, mental diseases, and risk factors of non-communicable diseases are presented separately in a single section.
Results

Cancer
The exact prevalence of cancer in Nepal is unknown due to the lack of a population-based cancer registry system [20] . Based on data from major hospitals, there are approximately 8,000-10,000 new cancer patients annually in Nepal [20] . Out of nine studies included in this review, seven were hospital-based studies describing the demographic characteristics of patients with cancer whereas two studies estimated prevalence of cancers related to the Human Papilloma Virus (HPV) at community level. Studies reported between 25 and 58 types of cancers [21, 22] . Overall, the most common cancer site in males is the lung, followed by the oral cavity and gastric in females the most common sites are cervix uteri, breast and lung [23] . The top five malignancies in Nepal [26] . A 10-year retrospective study on cervical carcinoma found that squamous cell carcinoma comprised 40 % of cases, adenocarcinoma 4 %, and both 1.1 % of cases [27] . Females are more frequently affected by cancer than males [28] . However, age-standardized annual gastric cancer has a prevalence of 3.3 in 100,000 [29] and a male-female ratio of 2.8:1 [23] . Women of advanced age have high prevalence of breast lumps and breast cancer [28, 30] . Age-wise distribution of cancer is distinct, for instance, among males, leukemia and lymphomas are high among the young followed by lung, oral, gastric, and lung cancer in middle and advanced age. Similarly, among females, breast cancer is more common in young women, whereas cervical cancer is common in middle aged and followed by lung cancer among the older age group (>60 years) [23] . (Table 1) The age group 55-65 years accounts for about 29.0 % of total cancer cases while the 45-55 year-olds constitute 23.7 %. The incidence of cancer was found to be less in children below 15 years of age at 1.9 % [24] . There was also variation in reported cancer prevalence between hospitals, but this appeared largely because of therapeutic modalities available in different institutions [21] (Table 1) .
Hypertension
An individual with hypertension (HTN) has a systolic blood pressure SBP > 140 mm Hg and/or diastolic blood pressure DBP > 90 mm Hg, takes antihypertensive drugs, or has previously been diagnosed with hypertension by health care workers [31] . [40] . Among special groups like war veterans [41] and elderly (= > 50 years) [42] 22.7 % and 44.9 %, respectively reported HTN . Hypertension was more frequent in males (n = 2) [35, 40] , increased with age (n = 4) [34, 35, 40, 43] , body mass index above (n = 2) [33, 35] , smoking (n = 3) [34, 35, 43] , alcohol (n = 3) [34, 35, 43] and low socioeconomic status (n = 2) [34, 43] .
Cardiovascular disease
Only two studies have reported the prevalence of cardiovascular disease (CVD), and one of these has estimated the prevalence based on a projection. Vaidya et al. reported the prevalence of CVD to be 5.7 % in Nepal [44] . Also, coronary artery disease was estimated to be 5 % in 2003 by Maskey et al [45] . An earlier study reported a hospital-based CVD prevalence of 40 % in outpatients. CVD was common in young age and reported as HTN (47 %), cerebrovascular accidents (16 %), congestive cardiac failure (11 %), ischemic heart disease (7 %), rheumatic heart disease (5 %) and myocardial infarction (2 %) by a study in 2009 [10] .
Diabetes
Six studies with sample sizes ranging from 920 to 17,082 have reported prevalence of diabetes between 4.1 % and 9.5 % [9, 32, [46] [47] [48] [49] [50] . Five studies were based on WHO criteria from 1998 [51] , one was based on 1985 WHO criteria [52] , and for one study, classification criteria Table 1 Cancers listed according to frequency in different age groups. Adapted from Multi-institution hospital-based cancer incidence data for Nepal -an initial report [21] [9] . A study performed in Eastern Nepal showed a prevalence of gestational diabetes of 8.3 % [53] . A significantly higher prevalence of type 2 diabetes was reported among males compared to females [47] [48] [49] . An age-gradient in diabetes prevalence was seen as type 2 diabetes and Impaired Fasting Glucose prevalence increased with age [49, 54] . Regarding the rural-urban differences, an earlier study found high increment in diabetes prevalence over a decade in both rural (0.3 % to 2.5 %) and urban areas (1.4 % to 14.6 %) of Nepal [55] . Other studies have reported a diabetes prevalence of 19.0 % in rural [39] and 23.5 % in urban area [56] 14.9 % of cases were women [57] . Among population subgroups, the highest prevalence of diabetes was seen among the elderly in Kathmandu valley, where 25.9 % are elderly; among these elderly, 17.3 % were newly diagnosed and 8.6 % took diabetes medication [58] . Higher body mass index and HTN were significantly associated with higher prevalence of diabetes [54] .
Chronic respiratory diseases
Very few studies have been conducted on chronic respiratory diseases in Nepal. Hospital-based prevalence of respiratory diseases was reported 31.7 % in a study in 2010 and Chronic Obstructive Pulmonary Disease (COPD) (23.2 %) was the most common diagnosis [59] . Chronic bronchitis had a prevalence of 18.3 % [60] . Higher prevalence of COPD was seen after middle-age, with the highest prevalence at 60-69 years. The majority of COPD patients were women (60 %) of higher ethnic groups, and prevalence was higher among those aged 60-69 [61, 62] .
Mental illness
Only two studies have reported prevalence of psychiatric illness in Nepal, both based on the General Health Questionnaire 12 (GHQ-12) [63] and the ICD 10 classification [64] . Prevalence of mental illness was 37.5% [63] . Dissociative/conversion disorders were most common (17.2 %) among the psychiatric morbidities followed by disorders related to alcohol abuse (16.5 %) and depressive disorder (13.2 %). In addition to that 17.0 % were reported to have medical complications following attempts of suicide [64] . Mental illnesses were more common among adult males above 30 years and in disadvantaged groups such as Dalits. Unskilled workers, married and people with excessive alcohol use more frequently reported illnesses [63] . Physically ill patients were reported with a 31.7 % prevalence of neuropsychiatric illnesses [64] .
Injuries and accidents
Seven studies have reported on injuries and accidents. RTAs are now one of the major causes of death and disability in Nepal. On average, 3.5 % of the population had minor injuries and 0.7 % had major injuries occurring per month, reported in a study from Dharan (City in Eastern Terai region of Nepal) [65] . Mostly people in the age group 40-49 years suffered these injuries and people working with agriculture were mostly affected. Most of the minor injuries occurred at home (55.6 %) and most of the major injuries were road accidents (53.1 %) [65] . Higher prevalence of accidents and injuries was reported in males compared to females [66] . A study done in a hospital in Kathmandu reported that RTAs accounted for 6.6 % of all the cases attending the emergency department. Half of these cases belonged to the 21-40 years age group. Pedestrians (56.54 %) and motorbike riders (55.09 %) were most frequently involved in these accidents [67, 68] . Also, RTAs accounted for most of the spinal [69] and head injuries; prevalence of these injuries was higher among males compared to females (78 % vs 22 %) [68] .
Risk factors for NCDs
The Nepal Demographic Health Survey (NDHS) 2006, reported a prevalence of any tobacco use of 30.3 % (Male: 56.5 % and Female: 19.6 %) [70] , which increased to 51.9 % in 2011 [71] . Percentage of cigarette smokers and smokeless forms of tobacco use was reported to be 12.9 % and 14.1 %, respectively in eastern Nepal [72] . In a college-based study in Kaski district, 13.9 % of the students had never used tobacco products; boys (20.5 %) reported a ten-fold higher rate of tobacco use than girls (2.9 %) [73] .
With regard to obesity, a study from eastern Nepal reported that nearly one third (32.9 %) were overweight while 7.2 % were obese [74] . Being physically inactive was associated with higher obesity prevalence in the older population [74] . Higher prevalence of CHD risk factors such as HTN (35.3 %), diabetes mellitus (15.9 %), history of smoking (38.7 %), sedentary lifestyle (47.1 %), body mass index >25 kg/m 2 (33.6 %), obesity (42.1 %) and hypercholesterolemia (12.6 %) was observed [75] . A study based on three consecutive NDHS surveys (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) reported the prevalence of overweight and obesity had increased by 4.2 folds with the highest rise in rural compared to urban areas. Age, increasing relative wealth and urban residence impacted positively to reduce the prevalence [76] .
The 2003 Stepwise Approach to Surveillance (STEPS) was the first large scale study to report risk factors of NCDs in Nepal. A total of 20.1 % of the respondents were current tobacco smokers and 42.8 % of them were current alcohol consumers. Similarly, 82.3 % had a lower level of physical activity and 99.2 % had less than recommended intake of fruits and vegetables [11] . In the second STEPS survey five years later, the percentage of current tobacco smokers had decreased by 3.7 % and the percentage of current alcohol consumers had decreased by 14.3 %. This decreased further by 5.5 % and 11.1 %, respectively in 2013 compared to the levels reported in the 2008 STEPS survey [12] . Low level of physical activity was observed in 5.3 % in 2008, which slightly decreased to 3.5 % in 2013. Low fruits and vegetable consumption was found among 61.9 % in 2008, but was increased by 37.0 % in 2013. In addition, the study reported that 7.2 % were overweight/obese and 21.5 % had raised blood pressure in 2008, which was further increased to 21.6 % and 25.7 %, respectively in 2013 [13] . The 2013 STEPS survey reported that 4.1 % had impaired fasting glycaemia and 22.7 % had raised total cholesterol level [12] (Fig. 2) .
Discussion
According to earlier studies, there are currently approximately 8,000-10,000 new cancer patients per year in Nepal. Females are more affected by cancer than males [28] . Cancer of the lung, uterine cervix, head and neck, breast and gastric are the most common types of cancer in Nepal [21, 23] . Due to the high prevalence of tobacco smoking, lung cancer is the most common cancer site in both genders in Nepal [20] .
A high prevalence of HTN between 22.4 % and 38.6 % has been reported [32] [33] [34] [35] [36] [37] . Higher heterogenicity due to methodological differences might explain the pronounced differences in HTN prevalence. HTN prevalence is increasing with higher burdens reported in males compared to females [33, 35] . Prevalence of diabetes was found between 4.1 % to 9.5 % [9, [46] [47] [48] [49] [50] , and prevalence of cardiovascular diseases of 5.7 % was reported [44] . Although there are methodological weaknesses in the studies of mental illness, the reported prevalence was 37.5 % [63] . This clearly shows the need for further community based studies to examine the true prevalence of mental illness.
Injuries and death related to RTAs are increasing at an alarming rate in Nepal [77] . The number of deaths of passengers and pedestrians per 10,000 vehicles has increased over the years. In 2012, RTAs were responsible for more than 1,816 deaths and an additional 13,582 people were injured; about half of these were in the Kathmandu Valley; however, the fatality rate is higher outside the Kathmandu Valley. This might be due to high growth of car traffic, mixed speed, risky driving and lack of proper roads and lighting [77] . The loss related to RTAs amounted to NRs. 22.7 billion (US$ 41.2 millions) or 0.4 % of the Gross National Product in 2007, and will incur more lives and loss of economy if adequate actions are not taken in the future.
National response to NCDs
We have seen few global responses recently to counteract the burden of NCDs. UN high-level meeting on NCDs and the WHO Framework Convention on Tobacco Control (WHO FCTC) have laid a milestone for directing the measures to limit prevalence of NCDs or their risk factors. In line to these activities, Nepal has also made interventions to mitigate the escalating burden of NCDs. However, the proportion of government budget spent in NCD was 0.7 % in 2009. The chunk of this budget is spent only in tobacco control, nutrition and cancer programs [14] . A cancer registry system has been established in two large tertiary public hospitals. However, registries are still not available in the other Reducing commercial and public availability of alcohol and implementing social mobilisation programmes to reduce harmful use of alcohol
• Strategy to reduce harmful use of alcohol 8. 10 % relative reduction in prevalence of insufficient physical activity
Unhealthy diet
• Encourage increased consumption of fruits and vegetables and legislate ban of food products with high unsaturated fat and reduce salt consumption 9. 50 % of eligible people receive drug therapy and counseling (including glycemic control) to prevent heart attacks and strokes
Encouraging increased consumption of fruits and vegetables, reducing consumption of salt, saturated fat and unsaturated fat
• Community-based projects to reduce indoor air pollution will be scaled up in rural communities. 10. 80 % availability of affordable basic technologies and essential medicines, including generics, required to treat major NCDs in both public and private facilities Physical inactivity Action area 3: Health systems strengthening for Early detection and management of NCDs and their risk factors.
Improving environment and promoting health beneficial physical activity through supportive policies in key settings
• Strengthening the existing primary health care system through a Package of Essential NCDs (PENs) will be piloted in primary health care settings. Essential drug lists will be updated with psychotropic drugs, diagnostic services for NCDs will be added, primary health care workers will be trained in NCD management and referral system will be developed. Reaching communities and areas with poor indoor air quality as a result of use of biomass fuels for cooking and heating, and providing support with alternative means of energy to reduce adverse health impacts
• Surveys in mental health, oral diseases, sodium urinary excretion level, national psychiatric morbidity survey, assessment of fluoride content in water and assessment of physical infrastructure for walkability in urban settings will be conducted.
Essential NCDs (CVDs, COPDs, diabetes and cancer)
Strengthening health system competence, particularly the primary health care system to address common NCDs particularly CVDs, COPDs, diabetes and cancer, along with the additional NCDs and empowering communities and individuals to perform self-care
Oral health Improving access to essential oral health services through community oriented oral health focusing on preventable oral diseases and oral care Table 2 ). This plan is waiting to be implemented. While the country has a burgeoning burden of NCDs compared to any other diseases, it is at the very first stage in responding to NCDs. The primary health care system does not provide NCD-related services. There are some public facilities for kidney transplantation, cancer and cardiovascular care, but they are mostly focused on curative treatment. Rural areas do not have preventive and curative services for NCDs as health care is concentrated around the cities. Greater emphasis should be given to implementation of the NCD action plan with particular focus on providing preventive and curative NCD care and conducting periodic operational studies and surveys to map out the burden of NCDs in Nepal.
Conclusions
There are limitations in available studies in this review including generalisability due to small sample sizes, non-random sampling and lack of studies from certain region of country. Limited studies on population-based prevalence of mental illness, chronic respiratory diseases, cardiovascular diseases, and road traffic accidents were found. Overall, the most common site of cancer in males was the lung, followed by the oral cavity and gastric, while the most prevalent three in females were cervix uteri, breast and lung. Females are more affected by cancer than males. The reported prevalence of hypertension was 22.4 %-38.6 %. The prevalence of diabetes was reported between 4.1 % and 9.5 %. Prevalence of CVD of 5.7 % was reported. Prevalence of mental illness cases was 37.5 %. Chronic respiratory diseases constitute a considerable outpatient burden (31.7 %), most frequent diagnosis is COPD (23.2%). Risk factors of NCDs were high levels of tobacco use (51.9 %), current alcohol intake (17.4%), overweight (32.9 %), low physical activity (3.5 %), and low vegetable and fruits consumption (98.9%). However, the country's response to NCDs is weak with inadequate preventive and curative services at public and private level. Nepal needs to build non-communicable disease programmes and implement already developed NCD control plans.
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